Preventing plant invasions or eradicating incipient populations is much less costly than confronting large well-established populations of invasive plants. We developed a preliminary determination of plants that pose the greatest risk of becoming invasive in California, primarily through the horticultural industry. We identified 774 species that are invasive elsewhere in Mediterranean climates but not yet invasive in California. From this list, we determined which species are sold through the horticulture industry, whether they are sold in California and whether they have been reported as naturalized in California. We narrowed the list to 186 species with the greatest potential for introduction and/or invasiveness to California through the horticultural trade. This study provides a basis for determining species to evaluate further through a more detailed risk assessment that may subsequently prevent importation via the horticultural pathway. Our results can also help land managers know which species to watch for in wildlands. P lants have been transported around the world for centuries, as agricultural commodities, ornamental species or inadvertent contaminants of imported materials. Naturalized plants are those that have spread out of cultivated areas, including gardens, into more wild areas, and invasive plants are the subset of naturalized species that cause ecological or economic harm. In general, only a small proportion of plants introduced into a new region have been invasive plants. However, the number of invasive plants with horticultural origin is high, making it critically important to natural resource managers, ecologists and policymakers to predict which newly introduced species pose the greatest risk of escape and invasion.
The geographic diversity of California has led to broad evolution in native plants. California has approximately 3,400 species of native plants, of which 24% are found only in the state (Baldwin et al. 2012) . However, California is also something of a hotspot for nonnative plants, with over 1,500 nonnative species naturalized, weedy in agricultural systems or invasive in natural areas (DiTomaso and Healy 2007) . As a result, California not only faces a high risk of escape, establishment and invasion of introduced ornamental plants, but also has a high proportion of native species threatened by invasive plants.
Within California, there are two lists that identify invasive plants. First, based on 13 questions that assess impacts, invasiveness and distribution, the California Invasive Plant Council's list includes 214 species that cause ecological harm in the state's wildlands (Cal-IPC 2013) . Approximately 63% of these species were deliberately introduced to California, mostly as ornamental plants (Bell et al. 2007) . Second, the California Department of Food and Agriculture (CDFA) Noxious Weed List primarily lists plants that cause, or have the potential to cause, economic damage to the state's agricultural industry; CDFA has legal authority to regulate plants on this list through Section 4500 of the California Code of Regulations (CDFA 2013) . Because the criteria for these lists have a different focus, the listed species overlap but are not the same. Few species derived from the horticultural trade are included on the state Noxious Weed List.
The horticultural trade is one of the major pathways for invasive plants in California and elsewhere (Drew et al. 2010; Okada et al. 2007; Reichard and White 2001) . For example, higher market frequency (as measured by availability in seed catalogs) and lower prices were shown to be good predictors of a plant's probability of invasion in Britain (DehrenSchmutz et al. 2007) . Horticulture is also The high number of invasive plants with horticultural origin makes it critically important to natural resource managers, ecologists and policymakers to predict which newly introduced species pose the greatest risk of escape and invasion. a major agricultural sector in California, accounting for $2.5 billion in sales in 2011 (CDFA 2012) .
The ability to predict potential invasiveness is important both for species that have already been introduced to a region but are not yet invasive and for species that may be introduced through the horticultural industry in the future. In both cases, prediction of invasiveness before it occurs can, through collaborative efforts with the nursery industry, lead to voluntary restrictions in sales, preventing the potential for damage should the species escape cultivation.
Knowing that a plant is invasive in one region can give insight into whether it might be problematic in another region, particularly if the two regions have similar climates. For woody ornamental species, for example, being invasive elsewhere was the single best predictor of potential invasiveness in a new region of introduction (Reichard and Hamilton 1997) . In addition, Caley and Kuhnert (2006) showed that four variables were most important for screening potential invasive plants: human dispersal, naturalized elsewhere, invasiveness elsewhere and a high degree of domestication. Two of these variables, human dispersal and high degree of domestication, are characteristics of horticultural species.
California is one of five Mediterranean climate regions in the world, along with the Mediterranean Basin of Europe and northern Africa, central Chile, the Cape Region of South Africa and western Australia. All these regions are characterized by a winter rainy season and a summer dry season and are likely to share invasive species due to their similar climates.
The primary objective of this study was to identify ornamental species at high risk of becoming newly invasive in California. To develop this list, we considered the single most important factor to be a species' invasiveness in other areas of the world with a similar Mediterranean climate or in a state neighboring California. While we recognize that this list is not comprehensive, we believe that it provides a good starting point for subsequently conducting risk assessments that could reduce the threat of introducing new invasive ornamentals to the state. This approach might also help determine which naturalized species should be monitored to see if they will become truly invasive.
Identifying potential invaders
Invasive plant data were collected through online databases and published lists from other regions with Mediterranean climates. We also used established invasive plants reported from states neighboring California, including Arizona (Northam et al. 2005) Of the plants that have invaded other Mediterranean regions, we first removed species native to California and those already known to be invasive in wildland areas within the state. Then for each of the remaining plant species, we evaluated the Mediterranean-type region(s) invaded, location of origin, human uses (especially in horticulture) and whether the species was native, cultivated, naturalized or invasive in California (Baldwin et al. 2012; Cal-IPC 2013 Sunset Western Garden Book (Brenzel 2007) and the Plant Locator (Hill and Narizny 2004) , a directory of nurseries stocking particular species. While these references do not include all of the species available by mail order or via the Internet, they represent plants most commonly available in nurseries.
Which plants are likely threats?
Based on our criteria, we found 774 plants listed as invasive in other Mediterranean regions or adjacent states ( fig. 1 ). Of these, 366 (47%) are not naturalized in California and therefore fit our focus on potential new invaders. Of the remaining 408 species (53%), we eliminated 318 species that did not fit our focus on new invaders: they were either native to California (Baldwin et al. 2012) We assumed that species that naturalized before 1940 and that have not yet become invasive in California are unlikely to become invasive in the future. Many of the naturalized species have been present in the state for over a century, with 20 recorded in the 1860s and 144 recorded before 1900. While we believe that 70 years of naturalization without significant spread and harm is sufficient to consider a species as having low potential for invasion, this may not be true for all species. There may be some instances where longer lag periods -a length of time when a species is present in natural areas before beginning to spread and cause ecological harm -could occur prior to rapid expansion of a species. Furthermore, the movement of ornamental plants is facilitated by humans, thus increasing the opportunity for introduction to suitable habitats. In addition to possibly increasing the potential for invasion by introduced plants, this facilitation could also reduce the time between introduction and invasion.
Next, we subdivided the 90 species that became naturalized after 1940 and the 366 species that are not naturalized in California based on whether they are sold as ornamentals. We also noted whether they are sold in California ( fig. 1) . Of the 90 naturalized species, 70 (78%) are currently sold as ornamentals somewhere in the world, with 60 (67%) sold in California. Of the 366 nonnaturalized species in California, only 32% (116 species) were ornamentals. The majority of these species (94, or 81%) are currently sold in California, while the other 22 are ornamentals not sold in the state. Thus, in total, we listed 186 species of ornamentals as the greatest concern for introduction and/or invasiveness to California through the horticultural pathway. This total Eucalyptus trees were introduced to California from Australia in the 1850s and have become invasive in some coastal areas since then. In 1973, following a two-year study of eucalyptus stand densities, caloric content of fuel and dynamics of fuel accumulation in the Oakland Hills, researchers recommended a fuel reduction program. Eighteen years later, a firestorm in the Oakland Hills fueled by high winds and dense groves of freeze-damaged eucalyptus and pine trees killed 25 people and destroyed nearly 4,000 dwellings.
1973
"Eucalyptus has been a scenic and aromatic addition to the California landscape for over a century. The rapid growth of early plantations caught the eye of timber speculators around 1900 and millions of eucalyptus seedlings, predominately blue gum (Eucalyptus globulus) were planted. They soon covered the crest of the Berkeley-Oakland Hills, and have created a serious fire hazard since that time at the urban-wildland interface.
". . . The late 1972 freeze has resulted in a proposed fuel management program for the Berkeley-Oakland Hills. Management of eucalyptus groves is an integral part of such a program. The results of this study indicate that fuel buildup occurs very rapidly in unmanaged eucalyptus stands, and to maintain low fuel levels a fuel reduction program should be implemented." Agee JK, et al. 1973 . Eucalyptus fuel dynamics, and fire hazard in the Oakland hills. Calif Agr 27(9):13-5. includes both those species currently sold and those that could be sold in the future (tables 1 to 4). This study, however, did not take into consideration the potential effects of climate change on habitat suitability and plant invasions within California. It is possible that warmer temperatures or modified precipitation patterns due to climate change will allow some currently noninvasive ornamentals to spread and become invasive. However, predictions of the spread of invasive plants in the western United States indicate that while some will likely spread, others may contract their ranges (Bradley et al. 2009 ). Thus, it was not possible to determine the impact of climate change on all the species evaluated in this study.
Of the article's four co-authors, the two research assistants went on to distinguished professorial careers in forestry and

Management implications
To reduce the sale of invasive plants in California, environmental (table 3) should be restricted from sale, and land managers should watch for their further spread. Finally, species that are both naturalized and also sold in California (table 4) may be considered for removal from the trade and also watched by land managers for further spread into wildlands. This list provides a good starting point for identifying plants, especially ornamental species, that are invasive in regions with similar climates to California and could become problematic here. However, additional steps are required to further understand the potential risk of invasion. In particular, a more detailed risk assessment should be conducted for each of the species we identified as being at high risk for future invasion. Several risk assessment protocols (e.g., DiTomaso et al. 2012; Koop et al. 2012; Reichard and Hamilton 1997) are available to prioritize the greatest potential threats to wildland systems. Implementing these preventative approaches and establishing an early detection program to eradicate incipient populations of these targeted species are far less costly than attempting to manage or contain large well-established populations of invasive plants. 
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